Cloning and expression of a cytochrome P450 hydroxylase gene from Amycolatopsis orientalis: hydroxylation of epothilone B for the production of epothilone F.
Degenerate PCR primers were used to amplify cytochrome P450 gene fragments from the high-GC gram-negative bacteria Amycolatopsis orientalis, which catalyzes the hydroxylation of epothilone B to produce epothilone F. The amplified fragments were used as hybridization probes to identify and clone two intact cytochrome P450 genes. The expression of one of the cloned genes in a Streptomyces lividans transformant resulted in the biotransformation of epothilone B to epothilone F. The conversion of epothilone B to epothilone F by the S. lividans transformant was confirmed by mass spectrometry and nuclear magnetic resonance spectroscopy.